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I. INTRODUCTION

The Gavins Point Reservoir will be formed by the construction
of a dam across the Missouri River approximately 4 miles above and west
of Yenkton, South Dakota. The reservoir, located on the boundary between
South Dakotae and Nebraska, will 1is in Bon Homme and Yenkton Counties,
South Dakota, and Knox County, Nebraske., It will be ths last or souther-
most of & series of projects on the main stom of the Missouri River to be
built, administered, and operated by the Department of the Amy, Corps of
Engineors, Omahe District. This dem has been authorized and a dofinite
project reoport is boing prepared. It was authorized as a pert of the com-
prehensive plan for the Missouri River Basin Development as set forth in
House Document 475 and Senete Document 191, and coordinated in Senate
_* Document 247--ell perteining to the 78th Congress, socond session.

II, PROJECT DATA AND DES IGN

The primary purposes of this impoundment ars for flood control,
navigation, and the generation of hydroelectric power. Auxiliary uses
will include recreation, wildlife conservation, irrigation and other down-
streom water requirements. The main body of water crecated by this impound-
ago will extend for about 32 miles to the confluencs of the Missouri and
ths Niobrare Riverse. This dam will raise tho water level in the Missouri
River all the way up to the Fort Randall Dam, but for the most part it will
be confinad to the original river banks above the mouth of the Niobrara,
The leke shoreline at normel summer operation level will be epproximately
100 miles. The capacity of this reservoir at elevation 1210,% ths maximum
pool limit, will be 525,300 acre-foet and the area in acres 32,3384

14 b

4

P

The normel operating pool will bs at alevation 1208 with minor
daily pool fluctuations on the order of less than 1 foot. However, from
napproximately April 15 to July 31, the pool will be maintainsd at a con-
stant elevetion of 1204.5 oxcept for short intermittent periods of impound-
»~ ment of flood flows origineting in the 16,000 squars miles of drainege area
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121069

glaf. J



above the dam site or in the Fort Rendall Reservoir Basin.
III. PHYSICAL CHARACTERISTICS OF THE AREA

The Missouri River Basin at Gavins Point is cut deeply through
the gently rolling central plainse. Daposits of alluvium, silt loam, loess,
shale and glacial till compriss the river bottom soil and the valley walls.
The flood plain in certain areas is rclatively wide and this accounts for
the 34 percent of flat shorelins with 0-5 porcont slope which, in goansral,
will be found in the middle ono-third of the reservoir, and constitutes
the major problam area. The 48 percent stecp shoreline is mostly in the
lower one-third of the reservoir whers the water near the dam is deep enough
to complstely covsr the flood plain and reach the surrounding vaelley walls,
or is in the upper one-third whare the water remains within the original
river banks. Tho romaining 18 porcent of sloping shorsline (from 5 to 30
percent) will be mors ovenly distributed throughout the reservoir. Several
hundred acrss of flood plein bottom land will be barely covered by this
impoundagr in the middle one-third of the reservoir and num2rous islands
will be in evidence in this flat shallow willow infested area, which is
within mosquito flight range of tha greatest centars of population (sea
photographs 7, 8, 9, 10 and 11).

Growths of timber in this reservoir basin ars moderately dense.
The total acraage to bo cloared will be approximatsly 9,765 bolow the
1210 contour and it is estimated that ona-half of this amount will be
stands of willow trees. Unlike some of the other reservoirs in this ares,
the timber is not confined to the river bank. The predominant species in
the flood plain are willow, cottonwood, 21m, ash, box elder, and hackberry.
i scattering of scrub cak crowns the basin wells. (See photographs 3 and 4).

Records over a 75-year pariod show the rainfall to be highest
during the months of March to July, and lowest from August to February.
The avarage annual rainfall is 24,68 inches, two-thirds of which occurs
during the grcwing seascn. The extromes in tomperaturss have ranged from
minus 35°F.to 115°F,;the mean January tempasrature is 20°F.; ths mean July
temperaturo 75°F., and the mooan ammual 46,2°F. The average date of the
first frost is Ogtober 9, and the last frost May 1, allowing a growing
season of 160 days.

IV. POPULATION AND AREA DEVELOPMENT

The population within mosquito flight range of Gavins Point
Rosorvoir is ostimated at 2,000. Aside from the cities of Springfisld
and Niobrare and tho commurities of Santen and Bon Homme Mennonite
colony locatad on the banks of this impoundment, about 100 rural homesteads



are within mosquito flight range of the reservoir. Most of the houses

arz in good rapeir, and thoss that ars not alrsady screened could be
mosquito=proofed. Non-irrigeted farming is the chief industry; the prin-
cipal anterprises are corn, alfalfa and the raising of livestock. The
aconomic status of the people in this community is good. A major recrea-
tional area is contomplated. Ths site selacted for devslopment is located
on the north bank of the river just above the Gavins Point Dam site where
a large natural grove of ccttonwood trees are growing, ond o rustic farm
house could be converted into the racreationsl headquarters. (See photo-
graph #2). Facilities are contemplated for picnicking, camping, swimming,
beating, fishing, overnight and vecation cabins, etec., This location appears
to be suitable for recreational developments. 4 serious mosquito centrol
problem within flight range of this location is not anticipated. Becausa
of the proximity of this reservoir tc relatively large population centors,
it is esstimated that 100,000 people will use tha recreational facilities
of this resorvoir annually.

Wildlife developments beoing considered include provisions for
~tree and shrub plantings adjacent to the reseorvoir. This will pertially
replace wildlife cover lost by raeservoir construction. It is contemplated
that both refuge ercas and public hunting areas will be provided. Probably
tho best locations for wildlife development will be along the middle or
upper reaches of the rsessrvcir whers islaends will be exposed and the water
will be shallow and aquatic vegetation abundant.

V. INCIDENCE OF MALARIA AND ENCEPHALITIS

Malaria is not considered indigenous in this area., &ccording to
roports submitted by pructicing physicians, 5 cases (Yonkton 4, Knox 1) and
no deeths were rsported from the counties contiguous to the project during
the period of record, 1932 through 1947. There is little likelihood of the
occurrence of malaric epidemics in the aree,

Unlike malaria, sncephalitis is prosently considered to be a
public haalth problem in South Dakota and Nebraskea, Ons great encephalitis
opidemic of record occurrad throughout South Dekote and Nobraske in 1941.
During this epidomic 194 cases and 33 deaths were reported in South Dakota
and 366 casos and 16 deaths in Nebraska. The heaviest incidencae of the
disease occurred in the prairie districts of both States.

Table 1 shows oncephalitis morbidity and mortality records for
South Dakota and Nebraska according to records of the U, S. Public Hsalth
Service, "Notifiable Disaasaes,."



Table 1, Encephalitis* morbidity and mortality,
South Dekota and Nebraska, 1932-47

SCUTH DAKOTA NEBRASKA
Year Morbidity Mortality Morbidity Mortality
1932 (3)%x 3 8 8
1933 (¢) 4 42 19
1934 2 2 25 4
1935 (4) 4 7 7
1936 (3) 3 7 6
1937 27 8 21 13
1938 9 7 11 10
1939 3 3 8 5
1940 1 5 14 8
1941 194 33 366 16
1942 : 15 8 5 3
1943 4 2 4 4
1944 5 5 5 5
1945 1 1 5 5
1946 (1) 8 17 1
1947 2 - 17 -
*

"Bncephalitis" during the period covered by these reports, com-
prises a clinical and not etiological diagnosis. Under this term are
probebly included encephalomyelitis (equine strains) St. Louis encepha-
litis, lethergic encephalitis, and encephalitidss of unknown etiology.

Xk
Where figures are given in parenthesis, they indicate that no
cases were roported and the figure given is the number of deaths reported.

Vi. PREVALENCE OF MALARIA AND ENCEPHALITIS VECTORS

Anophales quadrimaculatus, the recognized vector of melaria
in oastern United Statss, is known to occur in the region in small numbars.
When field roconnaissence of the aroa was made, it was too early in the
yaar to meke a complate mosquito inspection. (Aedes sticticus mosquitoas
were observed biting in abundance near a marginal flood plain pool nsar
Gavins Point--see photograph #5.) No specimens of the malaria vector
were found during this survey.




Although several species of mosquitoes have bezn incriminated
s transmitters of the encephalitides, it is the consensus of epidemiolo-
gists that Culex tarsalis is the principal vector for the western equine
encephalomy2litis.® C,., tarsalis is known to be & common spscies in the
raservoir area. 3

VII. PREDICTION OF MALARIA AND ENCEPHALITIS HAZARDS

Melaria,- Malarie is not endsmic in.the area; the season in
which the vector might breed is short; end the population is relatively
sparse; therefors, it is unlikely that this resorvoir will result in a
malaria hezard provided the ressrvoir basin is properly prepared.

Encephalitis.- Human oncephalitis has bsen shown to bs a
public health problsm in the region. The reservoir is expected to creatoe
habitats which will breed species of mosquitoes incriminated as trans-
mittars of the encephalitides. Therefore the reservoir will likely in-
creass the probability of encephalitis becoming more of & problem.

VIII, RECOMMENDATIONS FOR MALARIA AND ENCEPHALITIS CONTROL
A, Construction

l. Clearing.~ The Corps of Engincers propose to clear 9,763
acres up to olevation 1210 as a saflety factor in navigation and for tho
public wolfere when utilizi ng recrectional facilities. These clearing
limits from th2 stream bed to elevation 1210 will be adequate for mosquito
contrcl and are recommended. Cloaring between ths sbove limits should in-
clude the removal of all brush and flotaeble material that would interssct
the wator line in the mein resoervoir as well as all of its bights and in-
dentations. Stumps should bs cut flush with the ground in the flat areas
of the resarvoir whore the water will be shallow following impoundment.,
Clearing limits in the upper reaches of the reservoir should be sxtended
to parallel the back-water curve at normal stream flow., Trees and bushos
abova the clearing limits that may fell into the reservoir due to erosion
should be removed prior to impoundment. The clearing schedule should pro-
vids, if possible, for completion of clearing just prior to impoundment.
Otherwisz, provisions should bs mede to remove coppice and secondary

2
Culox tarselis may not be the principal vector of St. Louis
encephalitis (a virus which probebly occurs in the area),




growth sbove the minimum water level just prior to impoundment. The
willow growth that will be encountered in this resarvoir should be cut
and the ragrowth of coppice poisonsd with 2,4«D or some equally affect-
ive herbicidz. It seems practical and feasible to sliminatse this ob-
noxious rogrowth by aircraft application of 2,4-D. It is noted that
commorcial planes equipped to do this work are locatsd within ths area.

2. Draeinage,- Some ponds, swamps, and marshes are in evidence
in this roseryoir ovasin, end marginal pools were observed in the zons of
fluctuation, git is desirable for mosquito control purposes that all po=-
tontial residual pools in the zone of water level fluctuation within mos-
quito flight range of significant population be connected with the main
impoundage by suitable drainage ditches so that no pools will be laft
aftor the recession of the lake level, but will fluctuate with the main
body of water.] The drainago details and roquiroments for this reservoir
hove not besn Qoetermined end cost sstimates cannot be given at this time.

3. Shorsline improvement.- (?hrough furthar studies and in-
vestigations, it may be determined that some of the potential mosquito
breeding and problem areas can be permenently e¢liminated through shore-
line alterations or improvements)such as deepening and filling to olimi-
nete shallow-water arens, Othey measures to help mosquito control opera-
tions would be the removal of stumps and logs in flat shallow-water areas
of the reservoir. Application of insscticidos by aircraft is practicel
and feasible on this reservoir; therefore, tall trees along the shorelines
in line of flight should be removed.

B. Menagoement

1, Water level management.- The fluctuation of water levels
has proved to be the most desirable mosquito control measurs to be em=-
ployad on impounded water projects, Ths attached graph shows tha
sponsor's proposad water level operating schedule together with recom=-
mendations for mosquito control, in which the desirable features of
wator level management are pointed out. The constant water level to be
maintained from April 15 to July 31 will permit mosquito breeding to oc-
cur in this reservoir, If possible, thoe initial filling of & new reser-
voir should be done during the winter when mosquitoes are hibornating and
tho vegetation is dormant. During the winter and spring period the water
levels will normally bo at a very high elevation due to winter floods.
This condition is an 2id to mosquito control since these high lavols will
strand drift and flotage above tho normal operating level of the pool where
it can bs piled and destroyed, thus assuring a clean shorelins after the




recession of the lake level. During the plant growth period from
April 1 until Mey 15 ths water should be held at a constant lovel in
order to retard the growth of terrestrial wvegoetation which invades the
lake shoreline. This procedure is also rocommended by the Fish and
Wildlife Servica since it permits tho spawning of fish during this time.
From May 15 until July 1 a cyclicel fluctuation of approximately 1 foot
at weskly or 10 day intervals is recommended. Then from July 1 until
October 1 during the time of heaviest mosquito production, fluctuations
with recessions of about ons-tenth foot psr week are most desirable.
This keeps the lake shorelins clean and always below the invading vege=-
tation., During the winter low rainfall period, the resarvcir will
normally bs at a low elevation roady for flood control storage the
following spring. (Ses Hypothstical Hydrographs, Appendix #2).

2., Recreation and wildlife areas.~ Because of the proximity
of this reservoir to population centers, it is expected that rscrsational
developments will receive considsrabls attention. In order that the use
of the developed arsas will bas preforred to othors on the lake certain
provisions are desirable., Tha recreational arsas should be loczted beyond
the flight range of mosquito bresding habitats. Sanitary facilities such
as a safe drinking water and adequate sewage disposal should be provided.

Wildlife areas which will create mosquito breeding habitats
should ba located beyond flight range of centers of population such as
towns or recreational developments. It is believed that such suitable
areas for development are numercus along the shores of this proposed lake.
Tree and shrub planting to benofit wildlife is not deterimental to disease
control, provided the location of such plantings is beyond mosquito flight
range of canters of population., It has been shown that flood waters rising
up into shrub and forest will breed mosquitoes sufficient to caus2 a disease
hazard,

The location and developmont of racreational and wildlifs areas
should have the concurrence cf Stata Health Department officials.

C. Maintenance and Other Recurrant Measurss

It is envisioned that recurremt contrcl measures at this project
will normally include (1) aquetic plant control, (2) flotege and drift re-
moval, and (3) removal of secondary growth. Additicnal (emergency) control
measures would ba required if transmission of malaria or mosquito-borne
ancaphalitis is demonstrated in the reservoir area.



1. Aquatic plant control.- Aquatic plants which favor the pro=-
duction of mosquitoes are expectad to appear in certein ponds and mershes
in the reservoir area., 1t is recommended that an offort be made to 6lim-
inats them or prevent their spreading to the 100 miles of reservoir shore-
line, Willow control in this reservoir will be the groatest problem in the
roservoir preparation. It is estimated that about 5,000 acres of willows
are growing on the flood plein of this reservoir basin, some of them ovar
50 feet high. It is recormended that willcws b cut flush with the ground
in shallow-water aroas and hack-girdled in deep areas and the stumps poison-
ed with an eppropriate herbicide at the time of cutting. If this treatment
does not kill all of ths willows, it is recommended that the coppice be
treated by aircraft with 2,4-D prior to impoundage.

2. Flotage and drift remcval,.~ The problem of flotage and drift
removal is not expected to be a major problem in this reservoir. A clean
shoreline in all bights and indentations should be maintained to prevent
mosquito breeding. If drift and flotage is not stranded by high water
lavels during the wintsr, it should be removed by hend operation in the
spring.

3. Removal of secondary growth.- Socondary growth of coppice
and ennuel plants should bs removed 68 often As nacessary to insure a clean
shoreline. The methods to uss will depend upon field conditions and facil-
itiss available, If th® shoreline has bean properly prepared, the removal
of seacondary growth may be done by local farmors with mowing machinaes .
Area burning following this operation is considerably cheapar then hand re-
movals or hand application of herbicides.

4., Emorgoncy insecticidal control.- In case transmission of
malaria or mosgquito~borne encephzlitis is demonstrated in the reservoir
arse, the character, timing, extent and indications of the omergency con-
trol measures to be employed would vary in accordance with the discasse,
and ars, therefore, treatad separately.

(2) Emergency malaria control.- Although the probability of
outbreaks of malaris in this area is extremely unlikely, upon such reports
within a l%amile rangs of the ressrvoir, basad on diagnoses satisfying the
State Heslth Departments, the emergency control program would in addition
to routine larvicidal control require adulticidal measures. In order to
prevent immediately, further transmission, mosquitoes should be killad in
all hom?s aend premises prasumably involved in the epidemic. This mey bo
accomplished periodiceally either by airplans aerosoling, fogging with
ground generatcers, freon-type individual insecticide dispensers, or other




approved mathod of spray killing adult mosquitoes in housss, premises,
and inhabited areas, Meanwhile, equipment, insecticida, and manpower
should be assemblad to complete DDT (or other approved insecticide)
rosiluel spraying of all ocoupied houses and associated buildings within
2 miles of the roported cases. If malaria bocomes established in the
rogion, it may be n3cessary to continue a malaria mosquito control pro-
grom for at least 2 ysars to suppress vector production.

(b) Emorgoency encephalitis control.- In the event of actual
occurrence of one of the types of mosquito-borne human encephalitis or
equine encephelcmyelitis in the vieinity (as determined by the State
H3alth Departments) the omargency control program would consist essential-
ly of (1) adulticiding--particularly space spreying of inhabited areas--
and (2) larvieciding of surrounding breeding areas. Airplane application
of DDT is an efficecious and economical method to kill simultaneocusly in-
focted adult mosquitoes and larvee within drift distance of the plane.

In areas where airplane application is not possible, insactiecidal fogs
and sprays epplied by ground machinos and beat units are recommended to
accomplish the seme purpos2. Delinsation of tho areas to bo treated
should bo bassd upon epidemiclogical and entomological findings. On

the basis of past experience and control-demonstration progrems, residual
insscticiding of premises hoas failed to influence transmission of this
disease and the natural infection of adult mosquitoss. Thersfore, DDT
rosidual spraying alone is not yot rocommonded as a satisfactory method
of encephalitis control.

D. Epidemiological Surveillance

Although the area in the vieinity of the Gavins Point Reservoir
would hardly justify intensive and constant epidemiological surveillence,
the Nebraska State Department of Health and the South Dakote State Board
of Health should be attentive at all times to the mosquito-borne discase
hazard in the rogion by reviewing pariodically during the summer months
(1) cases of malaria and humen encephalitis reported by practicing physi-
cians ond (2) casas of equine encephalomyelitis reported to the State
Health Dopartments or to the Bursau of Animal Industry by veterinarians.
The reporting of infocted horses or othor animals with encephelomyelitis
in the region should be a forewarning that an outbreak of humen encephali-
tis might follow; howaver, sporadic human ceses might occur without warning,.

Once it is definitely established that appreciable malaria
(based on confirmad diagnoses) or mosguito-borns ancephalitis has oceurred
in the raeservoir area, this informetion should be transmitted to ths Corps
of Enginaers, together with recommendations for mosquito control measures
to be carried on by them in cooparation with the State Health Departments.
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E. Provision for Quealified Personnel for Mosquito Control

It is recommended that this reservoir be kopt under surveillance
by a qualified individual from the Corps of Engineers to determine the ex-
tont of mosquito breeding and the best method of control. The individual
employed could furnish adequate surveillance for more then one reservcir
in the district. When mosquito control measures become necessary as
evidenced by entomologicel inspections, work may be done by maintenance
orews working on a part-timoe basis under the general supervision of a
Mosquito Control Engineer employed by the district. The State Hsalth
Departments may be able to assist in procuring end treining personnel
for this work. Cost of supervisory personrel is estimeted at $1,100.

IX. SUM/MARY OF COST ESTIMATES

The estimated cost for malaria and encephalitis control on this
impoundment is summarized below. Theso ostimates are based on an appraisal
of potentid problems which are expocted to develop and it may be necessary
to revisg the recommendations and cost estimates after impoundment. It is
recommendad that a budget be established in the amount shown and adjusted
ennually after impoundment as necessary.

Superﬁscry personnel seesssssstne $l,100

Aduétic growth reamoval and
Willow pOiSOHing............--.. 1,500

Flbﬁdge and drift removal.sevsseess 500
Secondary growth removal...eeeeeesee 500

Emergency melario and -
Sncephalitis cont !’01 eesesevscses A ,200

Total E\nnutll.‘..ooi'.‘....S..‘...’.....i $4.800

Equipment.o;olu;-;o.l-ooi-ooicioi.o» 200

Total first yoaressseeisssssssesess $5,000
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X+ STATE HEALTH DEPARTMENTS REVIEW AND APPROVAL

This report has been reviewed and approved by the Nebraska
State Departmsnt of Hzalth and the South Dakota Board of Health,

XI. SOURCES OF DATA

The data used in this report have been obtained from the Corps
Engineors, Omeha District, and Ue. S« Public H2alth Service reports. Field
date were obtainad by a reconnaissance survey trip to the reservoir area
by personnal from the office of Midwestern UDC Services, working in co-
oparation with the Missouri River Basin Office of the U. S. Public Haalth
Service, Kansas City, Missouri.

XII. FINAL MALARIA AND ENCEPHAL ITIS CONTROL SURVEY REPORT

Further preimpoundment studies in this resserveoir besin will be
nocessary tc complete the biological investigations data, Howevor,
another report is considersd unnocessary at this time and no final survey
report is proposed. If the design or scheduled plan of operation of the
project is considerably altered, further studies and rscommendations will
be made upon request.

pbb 6-21-49






Photographs Portraying Conditions Appendix # 1
in the Gevins Point Reservoir Basin

Gavins Point Dam Site

Recreation Area

Photograph # 1 ' Photograph # 2

Showing the proposed Gavins Point Dam Site and Recreation Area

Photograph # 3 Photograph # 4

General views of the reservoir area showing topography and a
considerable emount of clearing to be donee



Same Location

Photograph # 5 Photograph # 6
View looking west from Gavins Point = Photograph # 5
Marginal drainage problem in zone of fluctuation - Produced enormous

numbers of A. sticticus mosquitoes., = Photograph 3 6
An ostimeted number of 100 par sqe. ft., of biting surface werc obsarved,

Photograph # 7 Photograph # 8

Showing extensive flat shallow arsas on the southside of the river
across from Running Water Ferry and near the town of Niobrara, Nebras=
koa



GAVINS POINT RESERVOIR

Appendix

HYPOTHETICAL HYDROGRAPHS
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I. INTRODUCTION

The Gavins Point Resarvoir will be formad by the construction
of & dam across the Missouri Rivor approximately 4 miles above and west
of Yankton, South Dakote. The ressrvoir, located on the boundary between
South Dakota and Nebraska, will lis in Bon Homme and Yankton Counties,
South Dakota, end Knox County, Nebraska. It will be ths last or souther-
most of a series of projects on tho main stom of the Missouri River to be
built, administered, and oporated by the Department of the Lmy, Corps of
Engineors, Omahe District. This dam has been authorized and a dofinite
project report is being prepared. It was authorized as a pert of the com-
prehensive plan for the Missouri River Basin Development as set forth in
Houso Document 475 and Senete Document 191, and coordinated in Senate
Document 247-~2ll perteining to the 78th Congress, second scssion,

II. PROJECT DATA AND DESIGN

The primary purposes of this impoundment are for flood control,
navigation, and the gensration of hydroelectric power. Auxiliary uses
will include recreation, wildlife conservation, irrigation and other down-
strecm water requirements. The main body of water created by this impound-
agd will extend for about 32 miles to the confluence of the Missouri and
ths Niobrara Rivers. This dam will raise th2 water level in the Missouri
River all the way up to the Fort Randall Dam, but for the most part it will
be confinsd to the original river benks above the mouth of the Niobrara.
The leks shoreline at normal summer operstion level will bs approximately
100 miles. The capacity of this reservoir at olevation 1210,* ths maximum
pool limit, will be 525,300 acre-foet and the area in acres 32,338.

The normel opsrating pool will be at 2levation 1208 with minor
deily pool fluctuations on the order of less than.l foot., However, from
approximatsly April 15 to July 31, the pool will be maintainsd at o con-
stant elevation of 1204.,5 except for short intermittent periods of impound-
ment of flood flows origineting in the 16,000 squars miles of drainage corea

* . :
Elevations are basad on mean sea level.



above the dem site or in the Fort Rendall Reservoir Besin,
I11I. PHYSICAL CHARACTERISTICS OF THE AREA

The Missouri River Basin at Gavins Point is cut deeply through
the gently rolling central plains. Deposits of alluvium, silt loam, loess,
shale and glacial till comprise the river bottom soil and tho valley walls.
The flood plain in certain areas is rclativoly wide and this accounts for
the 34 percent of flat shoreline with 0-5 porcont slope which, in goneral,
will be found in ths middle one-third of the reservoir, and constitutes
the major problsm area. The 48 percent steep shoreline is mostly in the
lower one-third of tho reservoir whers the water near the dam is deep enough
to completely cover the flood plain and reach the surrounding velley walls,
or is in thoe upper one-third whare the water remains within the original
river banks. The remaining 18 porcent of sloping shorsalins (from 5 to 30
percent) will be more evenly distributed throughout the resorvoir. Several
hundred acres of flood plain bottom land will be barsly coversd by this
impoundagr in the middle one-third of the reservoir and numerous islands
will be in evidence in this flat shallow willow infasted area, which is
within mosquito flight range of the greatest centars of population (ses
photographs 7, 8, 9, 10 and 11).

Growths of timber in this reservoir basin ars moderately dense.
The total acreage to be clearcd will be approximately 9,765 below the
1210 contour and it is estimated that ons-half of this amount will be
stands of willow trees. Unlike some of the other reservoirs in this area,
the timber is not confined to the river bank. The predominant species in
the flood plain are willow, cottonwood, 21m, ash, box elder, and hackberry.
A scattering of scrub cak crowns tho basin walls. (See photographs 3 and 4).

Records over a 75-year pariod show the rainfall to be highest
during the months of March tc July, and lowest from August to February.
The average annual rainfall is 24468 inches, two-thirds of which occurs
during tho grcwing season. The axtrames in tomperaturss have ranged from
minus 35°F.to 115°F,;ths mean January temperature is 20°F.; ths mean July
temperature 75%F,, and the moan annuel 46.2°F. The average date of the
first frost is October 9, and the last frost May 1, allowing a growing
season of 160 days.

IV, POPULATION AND ARBA DEVELOPMENT

The population within mosquito flight range of Gavins Point
Rosorvoir is estimated at 2,000. Aside from the cities of Springfisld
and Niobrara and tha communitiss of Santes and Bon Horms Msnnonite
colony located on the hanks of this impoundment, about 100 rural homesteads



are within mosquito flight rangse of the raservoir. Most of the houses

are in good rapeir, and thosa that ar» not alrsady scraened could be
mosquito=-proofed. Non-irrigated farming is the chief industry; the prin-
cipal anterprises are corn, alfalfa and tho raising of livestock. The
aconomic status of the people in this community is good. A major recrec-
tional area is contomplated. The site selscted for development is located
on the north bank of the river just above the Gavins Point Dom site where
a large natural grove of cocttonwood trees are growing, and o rustic farm
house could be converted into tho racrcational headquarters. (See photo-
groph #2). Facilities are contomplated for picnicking, camping, swimming,
boating, fishing, overnight and vacation cabins, etc. This location appears
to be suitable for recreational developments. 4 serious mosquito ccentrol
problem within flight range of this location is not anticipated. Becausa
of the prozimity of this reservoir tc relatively large population centoers,
it is ostimated that 100,000 people will use the recreational facilities
of this resorvoir annually.

Wildlife dovelopments being considered include provisions for
tree and shrub plantings adjacent to the resarvoir. This will partially
replace wildlifs cover lost by ressrvoir construction. It is contemplated
that boeth refuge arcas and public hunting areas will be provided, Probably
tho bast locations for wildlife development will be along the middle or
upper reaches of ths resaerveir whers islands will be exposed and the water
will be shallow and aquatic vegetation abundant.

V. INCIDENCE COF MALLARIA AND ENCEPHALITIS

Malaria is not considered indigenous in this area., &ccording to
roports submitted by practicing physicions, 5 cases (Yankton 4, Knox 1) and
no deaths were reportad from the counties contiguous to the project during
the period of record, 1932 through 1947. There is littlse likelihood of the
occurrence of maleria epidsmics in the arse,

Unlike malaria, sncsphalitis is prosently considered to be a
public h2slth problem in South Dakote and Nebraska. One great encephalitis
epidemic of record occurrod throughout South Dakota and Nebraske in 1941.
During this epidomic 194 cases and 33 deaths were reported in South Dakota
and 366 casos ond 16 deaths in Nebroska. Ths heaviest incidence of the
disease occurred in the prairis districts of both States.

Table 1 shows encephalitis morbidity and mortality records for
South Dakota and Nebraska according to records of the U. S. Public Hesalth
Sarvice, "Notifiabls Dissases,.”



Table 1, Encephalitis* morbidity and mortality,
South Dakotae and Nebraske, 1932-47

SCUTHE DAKOTA NEBRASKA
Year Morbidity Mortality Morbidity Mortality
1932 (3) %% 3 8 8
1933 (4) 4 42 19
1934 2 2 25 4
1935 (4) 4 7 7
1936 (3) 3 7 6
1937 27 8 21 13
1938 9 7 11 10
1939 3 3 8 5
1940 1 1l 14 8
1941 194 33 366 16
1942 - 15 8 5 3
1943 4 2 4 4
1944 5 5 5 5
1945 1 1 5 5
1946 (1) 1 17 1
1947 2 - 17 -
*

"Bncephalitis" during the period covered by these reports, com-
prises a clinical and not etiological diagnosis. Under this term are
probably included encephalomyelitis (equine strains) St. Louis encepha-
litis, lethargic encephalitis, and encephalitides of unknown etiology.

*x
Where figures are given in parenthesis, they indicate that no
cases woere reported and the figure given is the number of dsaths reported.

Vi. PREVALENCE OF MALARIA AND ENCEPHALITIS VECTORS

Anopheles quadrimaeculatus, the recognized vector of malaria
in eastern United States, is known to occur in the region in small numbsrs.,
When field roconnaissance of the arsa was made, it was too early in the
y2ar to meke a complate mosquito inspection. (Aedes sticticus mosquitoas
ware observed biting in abundence near a marginal flood plain pool near
Gavins Point--ses photograph #5.) No specimens of the malaria vector
wore found during this survey.




Although several species of mosquitoes have be2n incriminated
es transmitters of the encephalitides, it is the consensus of epidemiolo-
gists that Culex tarsalis is the principal vector for the western aquine
encephalomyalitis.¢ C. tarsalis is known to bs & common spscies in the
rasarvoir aresa. -

VII. PREDICTION OF MALARIA AND ENCEPHALITIS HAZARDS

Malaria,- Malaria is not endemic in the areea; the ssason in
which the voctor might breed is short; and the population is relatively
sparse; therefora, it is unlikely that this reservoir will result in a
melarie hazard provided the ressrvoir basin is properly prepered.

Encephalitis.~ Human oncephalitis has bsen shown to be o
public h=salth problam in the region. The reservoir is expeocted to create
habitats which will breed species of mosquitoes incriminated as trans-
mitters of ths encephalitides. Therefore the reservoir will likely in-
creass the probability of encephalitis becoming more of & problem.

VIII, RECOMMENDATIONS FOR MALARIA AND ENCEPHALITIS CONTROL
A, Construction

l., Clearing.~ The Corps of Engineers propose to clear 9,763
acres up to elevation 1210 as a safety fector in navigation and for tho
public welfare when utilizing recractional facilities. These clearing
limits from th? stream bed to elevation 1210 will be adequate for mosquito
contrcl and are recommended. Cloaring between the above limits should in-
clude the removal of all brush and floteble material that would interssct
the wator line in thes main reservoir as well as all of its bights and in=-
dontations. Stumps should bs cut flush with the ground in the flat areas
of the resarvoir where the water will bs shallow following impoundment.
Clearing limits in the upper reaches of the resorvoir should be sxtended
to parallel the back-water curve at normal stream flow., Trees and bushes
abovs the clearing limits that may fell into the reservoir due to erosion
should be removed prior to impoundment. The clearing schedule should pro-
vids, if possible, for completion of clsaring just prior to impoundment.
Otherwisz, provisions shoculd be made to remcove coppice aend secondary

2
Culox tarsalis may not be the principal vector of St. Louis
encephalitis (& virus which probebly occurs in the area),




growth above the minimum water level just prior to impoundment. The
willow growth that will be encountered in this resarvoir should ba cut
and the ragrowth of coppice poisoned with 2,4-D or some equally offect-
ive herbicidz, It seems practical and feasible to sliminate this ob-
noxious rogrowth by aircraft application of 2,4-D. It is noted that
commercial planes equipped to do this work are located within ths area.

2. Drainage,.,- Some ponds, swamps, and marshes are in evidaence
in this roservoir oasin, end marginal pools were observed in the zons of
fluctuation. It is desirabls for mosquito control purposes that all po-
tontial residual pools in the zcne of weater level fluctuation within mos-
quito flight range of significant population be connected with the main
impoundage by suitable drainags ditches sc that no pools will be laft
after the recession of the laks lavel, but will fluctuata with the main
body of water. The drainage details and requiroments for this reservoir
have not besn doetarmined and cost sstimates cannot be given at this tims.

3. Shorsline improvement.- Through further studies and in-
vestigations, it may be determined that some of the potential mosquito
breoding and problem areas can be permenently eliminated through shore-
line alterations or improvements such as deepening and filling to elimie
nate shallow-water areas, Other measures to help mosquito control opera-
tions would boe the removal of stumps and logs in flat shallow-water areas
of the reservoir. Application of insecticidos by aircraft is practical
and feasible on this reservoir; therefore, tall trees along the shoralines
in line of flight should be removed.

B. Menagement

1, Water level manegement.~ The fluctuation of water levels
has proved to be the most desirable mosquito control measure to be em~
ployad on impounded water projects. Ths attached graph shows tha
sponsor's proposad water level operating schedule together with recom-
mendations for mosquito control, in which the desirable faatures of
wator level managemsnt are pointed out. The constant water level to be
maintained from April 15 to July 31 will permit mosquito breeding to oc-
cur in this reserveir, If possibls, tho initial filling of a new reser=-
voir should be done during the winter when mosquitoes are hiboernating and
the vegetation is dormant. During the winter and spring period the water
levels will normally bo at a very high elevation due to winter floods.
This condition is an aid toc mosquito control since these high lavols will
strand drift and flotage above the normal operating level of the pool where
it con bs piled and destroyed, thus assuring a clean shorelins after the




recession of the lake level. During the plant growth period from

April 1 until Mey 15 the water should be held at a constant lovel in
order to retard the growth of terrestriel vegetation which invades the
lake shoreline. This procedure is also roecommended by the Fish and
Wildlife Servica since it permits the spawning of fish during this tinme.
From May 15 until July 1 a cyclical fluctuation of approximately 1 foot
at weekly or 10 day intervals is rocomnended. Then from July 1 until
October 1, during the time of heaviest mosquito production, fluctuations
with rocessions of about ons-tenth foot per week are most desirable.
This keops the lake shoreline clean and always below the invading vege-
tation. During the winter low rainfell period, the resarvoir will
normally bs at a low elevation roady for flood control storege the
following spring. (Ses Hypothetical Hydrographs, Appendix #2).

2. Rocreation and wildlife aresas.- Because of the proximity
of this reservoir to population centers, it is expected that rscrsational
developments will receive considsrable attention. In order that the use
of the developed areas will be prefoerred to othors on the lake certain
provisions are desirable. Tha rocreational areas should be located beyond
the flight range of mosquito breeding habitats. Sanitary facilities such
as a safe drinking water and adequate sowage disposal should be provided.

Wildlife areas which will create mosquito breeding habitats
should be located beyond flight renge of centers of population such as
towns or recreational developments, It is believed that such suitable
areas for develepment are numercus along the shores of this proposed lake.
Tree and shrub planting to benefit wildlife is not doterimental to dissase
control, provided the location of such plantings is boyond mosquito flight
range of canters of population, It has bsen shown that flood waters rising
up into shrub and forest will breed mosquitoes sufficient to caus2 a disense
hazard,

The location and development of recreational and wildlife areas
should have the concurrence of State Health Department officials.,

C. Maintenancoe and Other Recurrent Measuras

It is onvisionsd that recurremt contrcl measures at this project
will normally include (1) aquetic plant control, (2) flotage and drift re-
moval, and (3) removal of secondary growth. Additicnal (emergency) control
measures would ba required if transmission of malaria or mosquito-borne
ancaphalitis is demonstrated in the reservoir area.



1, Aquatic plant control.- Aquatic plants which favor the pro-
duction of mosquitoces are expactad to appsar in certain ponds and marshes
in the reservoir arca. 1t is recommenda2d that an effort be made to elim=-
inate them or prevent their spreading to the 100 miles of roeservoir shore-
line. Willow control in this reservoir will be the groeatest problem in the
reservoir preparation. It is estimated that about 5,000 acres of willows
aro growing on the flood plain of this reservoir basin, some of them ovar
50 feet high. It is recommended that willuws b2 cut flush with the ground
in shallow=-water areas and hack-girdled in doep areas and the stumps poison-
ed with an appropriats herbicide at the time of cutting. If this treatment
does not kill all of the willows, it is recommended that the coppice be
treated by aircraft with 2,4-D prior to impoundage.

2. Flotage and drift remcval.~ The problem of flotage and drift
removel is not expected to be a major problem in this reservoir. A clean
shoreline in all bights and indentations should be maintained to prevent
mosquito breeding. If drift and flotage is not stranded by high water
lavels during the wintsr, it should be removed by hand operation in the
spring,

3. Removal of sacondary growth.- Socondary growth of coppice
and ennuel plants should be removed &s often as nacassary to insure a clean
shoreline. The methods to use will depend upon field conditions and facil=-
ities available., If th» shoreline has bean properly prepared, the removal
of sacondary growth may be dons by local farmers with mowing machines .

Area burning following this opsration is considerably choapar than hand re-
movals or hand application of herbicidas.

4, Emorgoncy insecticidal control.- In case transmission of
molaria or mosquito-borns encephelitis is demonstrated in the roservoir
arsa, the character, timing, extent and indications of the emergency con=-
trol measures to be employed would vary in accordance with the disocass,
and ar2, therefore, treatsad separately.

(2) Emorgency malarie control.- Although the probability of
outbreaks of melaria in this arsa is extremely unlikely, upon such roports
within a 13-milo rangs of the ressrvoir, based on diagnoses satisfying the
State Health Departments, the emergency control progmam would in addition
to routine larvicidal control require adulticidal measures. In order to
prevent immediatsaly, further transmission, mosquitoes should be killad in
all homss and premises presumably involved in the epidemic. This mey bo
acconplished periodically either by airplane aerosoling, fogging with
ground generatcrs, freon-type individual insecticide dispensers, or other




approved mathod of spray killing adult mosquitoses in housss, premisss,
and inhabited areas, Meanwhile, equipment, insecticida, and menpower
should be assembled to complete DDT (or other approved insacticide)
resiiuel spraying of all occupied houses and associated buildings within
13 miles of the roported cases. If malaria bacomes established in the
rogion, it may be n3cessary to continue a malaria mosquito control pro-
gram for at least 2 ysars tc suppress vector production.

(b) Emergency encephalitis control.- In the event of actual
occurrence of one of the types of mosquito-borne human encephalitis or
aquine encephalomyelitis in the vicinity (as determined by the State
Hyalth Departmsnts) the omargency control program would consist essential-
ly of (1) adulticiding--particularly space spreying of inhabited aroas--
and (2) larviciding of surrounding breeding areas. Airplane application
of DDT is an efficacious and economical method to kill simultaneously in-
facted adult mosquitoes and larvee within drift distance of the plane.

In areas where airplane application is not possiblae, insecticidal fogs
and sprays epplied by ground machines and boat units are recommended to
accomplish the same purpose, Delinoation of the areas to be treated
should be based upon epidemiological and entomological findings. On

the basis of past oxperience and control-demonstration programs, residual
insecticiding of promisos hos failed to influence transmission of this
discase and the natural infection of adult mosquitoes. Thersfore, DDT
rosidual spraying elone is not yot rocommondod as a satisfactory method
of encephalitis control.

D. Epidemiologicel Surveillance

Altheugh the area in ths vicinity of the Gavins Point Reservoir
would hardly justify intensive and constant epidemiological surveillance,
tho Nebraska State Department of Health and the South Dakota State Board
of Health should be attentive at all times to the mosquito-borne disease
hazard in the region by reviewing pariodicelly during the summer months
(1) coses of malaria and humen encephalitis reported by practicing physi-
cians and (2) casas of equine encephalomyelitis reported to the State
Health Dopartments or to the Bursou of Animal Industry by veterinarians.
The reporting of infocted horses or othor animals with encephalomyelitis
in the region should be a forewarning that an outbreak of humen encephali-
tis might follow; howover, sporadic human ceses might occur without warning.

Once it is definitely established that appreciable malaria
(basad on confirm2d diagnoses) or mosquito-borne sncephalitis has occurred
in the reservoir area, this information should be transmitted to ths Corps
of Bnginasers, together with recommendations for mosquito control measures
to be carried on by them in cooparation with the State Health Departments.
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E. Provision for Qualified Personnel for losgquito Contrel

It is recommended that this reservoir be kapt undar surveillance
by o qualifiad individuel from ths Corps of Engineers to determine the ex-
tont of mosquito braeding and the best mothod of control. The individual
employed could furnish adequate surveillance for mors than ons resarveir
in the district. When mosquito control measures become necessary as
ovidenced by entomological inspections, work may bs done by maintenance
crews working on a part-timo basis under thz general supervision of a
Mosquito Control Engineer employel by the distriect. The State Health
Departments may be ablo to assist in procuring end training personnel
for this work. Cost of supervisory porsonrel is estimeted at $1,100.

IX, SUMMARY OF COST ESTIHATES

The estimated cost for malaria and encephalitis control on this
impoundment is summarized below. Theso estimates are based on an appraisal
of potentid problems which are expectod to develop and it may be necessary
to revisg the roecommendations and cost ostimotes after impoundmsent. It is
recommendad thet a budget be established in thoe amount shown and adjusted
ennually after impoundment as necessary.

Su:JGI"ViSCI'y PGrSonnG]. R EEEEEREE R $l’loo

Aquatic growth removel and
WillOW p-JiSODing...-----..o..... 1,500

Flotage and drift romovel..eesee... 500
Secondary growth removal...eeee.... 500

Emergency molaric and
encephalitis controleceecceseseces 1,200

Total mnuﬂl.’......U’....»..l‘..l'. $4,800
Equi:?mentoototo,- 40 00000000000 00s.0.0%0 200

Total first yea»r..OODn.n"ooono.'ccoo. &5’000
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X. STATE HEALTH DEPARTMENTS REVIEW AND APPROVAL

This report has been reviewed and approved by the Nebraska
Stato Departmont of Hezalth and the South Deakote Board of Health.

XI. SOURCES OF DATA

The date used in this report have been obtained from the Corps
Engineors, Omeha District, and U. S. Public H2alth Service reports, Field
data were obtained by a reconnaissance survey trip to the reservoir area
by poersonnal from the office of Midwestern CDC Services, working in co-
operation with the Missouri River Basin Office of the U. S, Public Haalth
Service, Kansas City, Missouri.

XII. FINAL MALARIA AND ENCEPHAL ITIS CONTROL SURVEY REPORT

Further preimpoundment studies in this reserveoir basin will be
necessary tc complete ths biological investigetions data, Howsvor,
another report is considersd unnocessary at this time and no final survey
report is proposed. If the design or scheduled plan of operation of the
project is considarably altered, further studies and racommendations will
be made upon request.

pbb 6-21-49



APPENDIZX



Photographs Portraying Conditions Appendix # 1
in the Gavins Point Reservoir Basin

Gavins Point Dam Site

Recreation Area

Photograph # 1 Photograph # 2

Showing the proposed Gavins Point Dam Site and Recreation Area

Photograph # 3 Photograph # 4

General views of the reservoir area showing topography and a
considerable amount of clearing to be dones



Same Loecation

Photograph # 5 Photograph # 6
View looking west from Gavins Point = Photograph # 5
Marginal drainage problem in zone of fluctuation = Produced onormous

numbors of A. sticticus mosquitoes. - Photograph 7 6
An estimeted number of 100 per sq. ft. of biting surface werc obsarved,

Photograph # 7 Photograph # 8

Showing extensive flat shallow arsas on the southside of the river
across from Running Water Ferry and ncar the town of Niobrara, Nebrase
keo



Photograph # 9 Photograph # 10 Photograph # 11

A panoramic viow showing the willow growth, lake, and a part of the flat,
shellow mosquito brasding potential in the bottomland dirsotly below the
city of Springfield, South Dakota.



GAVINS POINT RESERVOIR Appendix No. 2

HYPOTHETICAL HYDROGRAPHS

Projected Water Levels
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